for 7 days. Each isolate was confirmed by IFA using a pig serum that was reference-positive to PRRSV MN-lb. For the IFA test, the MARC-145 cell monolayers infected with PRRSV MN-1b were prepared in 96-well test plates. One volume of the virus ( 10 5.5 TCID 50 /ml) was mixed with 100 volumes of the cell suspension (1 x 10 5 cell/ml), and the mixture was transferred to 96-well plates (0.2 ml/well). This was incubated at 37 C for 2 days until the monolayers showed an early stage of cytopathic effect. Then, the medium in the plates was replaced by 100% cold ethanol (0.1 ml/well), and the plates were stored at -20 C until use. Negative and positive control sera were included in each test. Both IgG and IgM IFA tests using commercial antiswine IgG fluorescein isothiocyanate conjugate (FITC) a or IgM FITC conjugate b were performed as previously described. 14 The IgM IFA test using selected sera was standardized by comparing incubation times of the serum dilutions to infected cell monolayers. No difference in IgM IFA titers was found between incubation times of 45 minutes at 37 C and 15 hours at 4 C. Incubation of 45 minutes for test sera and conjugates was used in subsequent tests.
Viremia was detected between 2 and 21 days PI in young pigs and between 7 and 14 days PI in sows. PRRSV IgG antibody was first detected between 9 and 14 days PI and maintained high titers for several weeks PI in young pigs and sows. However, IgM antibody was detected only between 5 and 28 days PI in 3-week-old pigs (Table 1 ) and between 7 and 21 days PI in sows (Table 2) . Detectable IgM antibody titers were observed in sera collected during viremia and up to 1-2 weeks after the viremic period.
Of 209 sera collected from pigs of different ages, virus was isolated from 91 samples (43.5%). Each virus-positive serum was tested for PRRSV IgM and IgG antibodies, and the results are shown in Table 3 . Of 91 virus-positive samples, 74 (81.3%) and 54 (59.3%) samples had detectable IgM and IgG antibodies, respectively. The IgM and IgG antibodies were detected in 61 (51.7%) and 53 (44.9%), respectively, of 118 virus-negative samples.
Serodiagnosis of PRRSV infection in swine is most commonly carried out by IgG IFA test. Detection of the IgG antibody in sera of a pig suggests an infection to virus in the past, but it does not indicate when the pig was exposed to virus or whether the pig is currently carrying virus. In the present study, IgM antibody was detected as early as 5 days PI and lasted up to 28 days PI in young pigs and up to 21 days PI in sows. Viremia lasted up to 21 days PI in young pigs and up to 14 days PI in sows. Durations of IgM antibodydetectable periods were similar to those of the viremic periods, although IgM antibody was detected later but lasted longer than viremia in the experimental pigs.
Higher agreement for virus isolation was observed with IgM antibody detection (81.3%) than with IgG antibody de- Acknowledgements. This work was supported in part by grants from the Minnesota Pork Producers Association and tection (59.3%) in field serum samples. Agreement between the Minnesota Agricultural Experimental Station (MN-62detectable IgM antibody and virus presence in sera may vary 059). depending on the age of pigs. Higher agreement was observed in sera collected from pigs 35 days or older in this study.
Sources and manufacturers
Currently, carrier pigs can be identified by virus isolation a. Organon Teknika-Cappel, Malvern, PA. from serum. However, this requires at least 5-7 days to obb. Kirkegaard & Perry Laboratories, Inc., Gaithersburg, MD. tain results. A fast and simple test for detection of pigs with recent infection would be very useful to swine producers.
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